Independent bindings of Mn2+ and Mg2+ to the active site of B. cereus glutamine synthetase.
Glutamine synthetase purified from Bacillus cereus IFO 3131 was modified by iodoacetamide and the ATP analog 5'-p-fluorosulfonylbenzoyladenosine (FSBA). Only Mg2+-dependent activity was inactivated by iodoacetamide, whereas only Mn2+-dependent activity was inactivated by FSBA. When iodoacetamide-treated enzyme was reacted with FSBA, Mn2+-dependent activity was also inactivated. Mg2+ plus Mn2+-dependent activity was inactivated in any case. The results suggested that the binding sites of Mn2+ and Mg2+ are separate from each other in the active site of B. cereus glutamine synthetase and that bindings of Mg2+ and Mn2+ to each site are required for normal activity in vivo.